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FIELD OF THE INVENTION 

„u0xunc«9 irom surtcces washed so qq cmseous botfii in th^ «7oao«.^ 

alav^pHe.vuo«n««s«chc,co».«.«,U.«^^ 

BACKGROUND OF THE INVENTION 

20 wfajcfii hove baeo louodemt to also fcinv« n «io«^- ^ taat raoncs 

lo»ii<lei«illairtc»»m»«iimil»p|™_,|^^ )■ consumm Bt 

^. „„. r„ ^ ^ pb-,™^T^ ; 
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subsunnal advanuges or unique odor .ype ai,d it n»y be considered of li..,e ,han academic 
mteres. today'. TTus tatter nu.ehal was still conunercially available in ,992 ROSETAL A 
(Caulogue. IFF). The present inventors have found indeed that the acetals of aldehydes which 
have low nK>lecular weight and conUin a CgHs moiety, such as benzaldehyde and 
5 phenylacetaldehyde. do not have very desirable odor character for use b a pro-f™gnu.cing 
detergent mode. Yet another group of commercial aceuls sold for inco^^ration in perfumes are 
.hose of «uiecylenic aldehyde, such as the digeranyl or dicitronellyl aceUls. H.e present inventon, 
have found .hat these materials too «e no, very desi«ble for use in p«,fr,grancing detergent 
compositioDs. 

10 Qurier mechanisms for perfume delivery, such as by encapsulation, have been uught in 

the prior art. See for example. U.S. 5.188.753. 

Early efforts to dehiy nJe.se of perfumes in detergents include the use of ceruio 
organometalhc compounds, such as dtaoate or zirconate esters. See U.S. Patent 3 849 326 
Jaggers et d. issued Nov. 19. 1974 and U.S. Pwen, 3.923.700. Jagger, e. al. i«„ed Dec. 2. 1975 
Limited nmounts of titanium or zirconium can be usefol as catalysts for synthesiang pm-ft^ 
materials herein, and may be pn^ent in minor amounts in comparison to the presen, invention- 
however, organometallic titanium or zirconium compounds, or tte metals per se. «• not essentia 
components of the pro-^grant materials herein. 

U.S. Patent 5.378.468, Suflis et al. issued Jan. 3. 1995 describes specific types of 
penonal care composiUoos. such as d«,do«nt sticlcs. comprising assertedly "body-activated" 
fragi^ices. Tie tar» oppareotly refen to d>e previously known tendency of materials such as 
«:etal. derived fn»> fngnxioe alcobol, to hydrolyze under «:idic pH conditions thereby releasing 
fiegnince. See. for example. U.S. 3,932.520. Hoffman, issued Jwiuary 13. 1976. 

Fector. affectins «»bstan.ivity of ftagrance materials on bbtks are discussed in Esteher et 
25 al. JAOCS 71 p. 31^ (1994). 

The selected potential Insnmce materials described by Suflis et al include p«ticular 
acetds and ketals. exemplified by propylene glycol vanillin acetal. The materials exempUfied 
apparenUy are rather hydrophilic short chain alcohol or diol derivatives of f,ag«nce aldehydes and 
upon hydrolysis, deliver one mole of the aldehyde per mole of the potential fragrance material 
Tbt present inventors believe that hydrophilic acetal or Icetal materials, i.e.. those having d CLogP 
value (described hereafter) of less than 4 have at best limited usefutoess in taundry detergent 
compositions. The SuffU et al development is designed to be incorponued with a personal care 
product vehicle, resulting in clear deodorant sticks and the like. 

For detergent use. it is important that n«her hydrophobic pro-fragnnt compounds be used 
in order to enhance deposition onto surfaces in tius wash solution and retention on the washed 
surface during rinsing. In Suflis et al. the composition, containing the potential fn>gnmce 
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materials are applied directly to the substrate (i e skinV rK f 

«W«K»sloovereoii»ihm. ""tods "xl ^Ifc p,o- 

also be considered o pio-fragrance. P«>-ftag«ace confounds cm 

SUMMARY OF THE INVENTION 
The preseat ioveotion relates to a d<x»«.i». 

(.) . p™-6.^. co.^. -toed ft„„ u«, «^ 

fngtm compound having; "V^-aa. said pro. 

(i) a molecular weight of at least about 350 

(ii) '«-«''o^-'east.bout4.prefer.b,y:bout6orhigher.mo« 
P-ferably about lOorhigher.whereinCLogP is the logaHthmto base ,0 
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of the ocunol/wacer partition coefficient of said pro-fragmnt compound, 
and 

(iii) a halMife of less than 60 minutes, when measured at pH 0 by the Pro- 
Fragrant Hydrolysis Test; and 
5 (b) a detersive surfactant; 

wherein said detergcn. composiUoo has a pH of a. leas, 7. 1. generally in U.e nu.ge 7.1 u> 13 „u>re 
typically in the nu.ge f«,m about 7.5 to about 12. as indicated in detail hereinafter. 

The present invention also relates to a method of delivering residual fragrances to a 
washed surface. 

10 All pen«,uges. r«ios. «ul proportions herein «e on a weight basis unless othenvise 

indicated. All documents cited are hereby incorporated by reference. 

DETAILED DESCRIPTION OF THE INVENTION 

Pro-fragrant^ 

The pro-fragrances of this invention are «:etals. keuls. or mixtures thereof, provided thai 
15 compounds from which they are formed comprise a. least one frag.««e compound. Acetals and 
Icetals may in general be considered as derivable from aldehydes or ketones in con.bina.ion wiU. 
alcohols. n«se aldehydes, ketones and alcohols are herein termed -pareau- or 'parent 
compounds- of the «*tal or ketal. At least one parent of «.y of the instant acetals or ketals is a 
fragrance compound. Additionally any pro-fmgrance compound of the inventive compositions has 
20 the following properties: 

(i) molecular weight of at least about 350. 

(«) CLogP of at least about 4. (preferably a, least 6. more preferably at least 10) 
wherein CLogP is the logarithm to base 10 of the octanol/water partition 
coefficient of said pro-fragrant compound, and 
25 (iU) a half-Ufe of less than 60 mimites. when measured at pH 0 by the P«,.F,agraat 

Hydrolysis Test. 

^•ese pto-fragrance compounds are stable under pH conditions encountered in the 
formulation ami storage of detergent products which have a pH of from about 7.1 to 13 «nd 
during solutiooH^e of such products. Due to Aeir high molecular weight and hydrophobicity. 
these p«>-fregrance compounds give reasonably good deposition from a Uundering solution onto 
fabrics. Because the pro-fragnmt compounds are subject to hydrolysis when the pH is reduced, 
they hydrolyze to release their component fragrance compounds when the fabrics upon which they 
have been deposited are exposed even to reduced pH such as present in rinse water, air and 
humidity. n.e reduction in pH should be at least 0.1. preferably at least about 0.5 units 
Preferaby the pH is reduced by at least 0.5 units to a pH of 7.5 or less, more preferably 6.9 or 
less. Preferably, the sohition in which the fabric (or other surfece) is washed is alkaline. 
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An important class of preferred aceuls herein are rh/.e. a . r 

above about 140. "^^^ 125. more prefenbly 

aliphatic alcohols, conunonly „fe«d u, „ detergeot alcohok o„h T' 

^^^^^ ^'^sz:zr::ZT:T7 

) and include hat a«» »^ ^ "«5wise given in Arctander 

•«-»'. l«l»«J.b««..l. 11^.^401.,^,^..^ J 

.loobob. A. «». . „^ , TTT l^yl 
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Ketones herein nu.y likewise vary in wide ranges. Suiubie fr,g™.t ketone paren. 
compounds for .he insun. acetals and keUls bc.ude benzy.ace.one. n»lhyl dihydrojasaK,n..e 
«eU.y. .n.yl ketone, n^etbyl nonyl ke.one. carvone. gera„y,ace.one. alpha-ionone. beta-ionone' 
ganuna-meUiyl ionone. danuscenone. cis-jasmone. me.hyl-be.a-naph.hyl ketone. Other suiuble 
5 ketoaes ioclude diketones, e.g. 2,4-pentadione. 

M«.y other suitable parent alcohois. aldehydes and ketones a™ obuinable coounercially 
from perfume houses s«:b as IFF. Firmenich. Takasago. H&R. Giv.udan-Roure. Dmgoco 
A]dnch» Quest, and others. 

Acetals suitable in the present invenUon have the following structure- 

) 

„ V 

Ri— <j:-x 

Y 

Such aceuls cnn be used to deliver ftagmnce aldehydes. f«g„nce nlcohols. or both R, 
and the H are derived from . starting aldehyde. TT.e paren, aldehyde is . fragrant aldehyde when 
no alcohol parent is frag^at. or can be a fagnrnt or non-fmgnmt aldehyde wheo a fi.g«mt alcohol 
bBS been mcoqwrated into the acetal structure. Preferred acetols include those in which R, 
comprises a Cg or larjser alkyi or alkenyl moie.y. In addi.ion. Ae non-fragnuu aldehyde am 
contain one or more aldehyde funcUooal groups for deriva.iza.io„. i„ which case Oie acetal can be 
either monomeric or polymeric. Although polymeric stn«:tu,es are operable, preferred acetals 
hereia a« mooo-ecetals and di-acetals. most preferably monoacetals. Hie present composidons 
can optionaUy include h«nince,ds. but hernias are by definition not ncetals herein c«. not 
be used as the essential pio-faigiBnt componenL 

la general, both firagranl uui noo-fragrMit aldehydes incoiporated into the instant acetals 
cm b3 aliphatic, aUylic or ben^Uc. TT« aldehydes am be saturated, unsah.ra.ed linear 
bnached. or cyclic. Tht structures can include alkyl. alkeoyl. or nryl moieties, as well 
additional functional groups such as alcohols, amines, amides, esters, or ethers. 

X and Y in the nbove general stnwture represent independently variable alkoxy moieties 
derived iTtom alcohol, that can be eiU.er fragrant alcohols or non-lmgnmt alcohols, provided that 
wheo no fragnmt aldehyde is incorporated into U,e aceul. at least one fhig,«t alcohol is 
incorponued. X and Y am be the same or different allowing Ae delivery of more tt»n one type of 
fiasRoit alcohol. When Uie alcohols are non-fragrant alcohols, it is preferred that they are Cfe-Czo 
alcohols, especially fatty alcohols, which may optionally be modified by e.hoxylation 
Ptopoxylation or butoxylation. X «,d Y am be simple alcohols a,„uining a single OH group or 
am be polyols «,nt«nia8 2 or more OH groups, more preferably, diols. Preferred polyols useful 
as parent alcohols for making aceUls or keuls herein which are especially useful in heavy-duty 
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laundo. granules include those which an. „o. able .o for™ 5 or 6 n.en*e«d . r 

^ch as i.4^i„yc.ohe,ane or U2-d.hydro„dodecane " '"^^ 

The aceuls herein, when fonned using polyols, can be cyclic o, r 
derivaci^, one or a„eh,des. ,n «ene^. ..ohols can be Z^ l^ T """'^ 

branch^,, a^. I^enyl. aUcylar>,. a^a^oxyla.e deriva.ivesti^te '^^ " 

1^ .cohols eonuin additional ^.ionali., such as all ^ 7 """" 

part of their stracture, ' esters as a 



In mo« de»«l, the acetals herein derived from polyols can be cvd 
contain one or ^ aceu. .roups through deHvati^, Z Z 1^ Z ' ^ ""^ 

.0 --c.icin.hisconte.trefer.o.hepr.senceorabslceofarvr^^^^^^^ ^^^"^ 
X and V of the «:et.,. I„ cycUc ««-Is. X «„, y « ^hown ^ 
.XPically connoted to for„arin.co„p...,,„,J:^^^^^^^ 
can be connected by o^ns to fbn« a five-««bered dio JlanT ^ 
tlu^ cbons can be con«cted. to ^ . six-n^et^^rt, T^T^ 
15 cyclic acetals a« also known. shown in (III); larjfer 
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Tho laundry compositions of the p,«ent invention encom«.« 
"«3^ic-becn«semoietiesXandy.„„otcova.ent,yboncJ^ 

«yc«cace...smayin,e„er,|„.„ethelessconta^oe!^rre T""^^ '"^ 
V. --'^-S^nence.n.especiallyp.fer™ 

Fo. heavy duty I.,., co^TiraZriTT 
fa8«U «**al. n« the ncyclic dialkyi ^ derived fron. 7* ' """^ °^ P~- 

«™ctu.e Tl«»ncelal««.h-K-» !~ '^^^^ *'«^y<^ «e aliphatic in 

pJt^T ^"'•'""'-^^'••'-^"^Lformulat^ 
For h««y^ ^jmnul^detergent (HDG) compositions, a preferred cL. / 
-cyclic dialky, acetate derived from Ih.^ aldehydT SuT T 

benefits at lower levels. "ydrolyze delivering bigger odor 

Specific preferred pro-fragrant acetal comna..»i. 

-.^,0 ... .... _ J,.. ;xtrr:ir,.r ; 
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acetal; d.(leCradecyl) laural acctal; di(ocUdecyl) helional acelal; di(phe„y,ethy|) ci.ronelIal aceUl- 
di(3-a«thyl-5-pheDyI pentanol) citronelJal acetal; di(phenylhexyl) isocitra, aceUl; di(phenyletbyj) 
floralozoae aceul; di(2^thylhexyl) octanal acetal; di (9-decenyl)p-t-bucinal acetol; di(cis-3- 
hexenyl) methyl nonyl aceUldehyde acetal and di(phenylethyl) p-t bucinal acelal. 

Other pro-fmgiant acetals included in preferred embodin«nts of the present invention are: 



^CH2)„CH, 




0-(CH2)„CH3 




CH2CH3 



(CHzhCHs 



TTie above pro-fragrant acetals illustrate incorporation of structural features such as 
•nclusioo of fatty (i.e.. detergent) alcohols and fatly alcohol ethoxylates into the pro-fragrant 
acetal; as weU as dhe fbnnatioB of pio-fragiant mixed ««^| ff 

Moreover other desirable acetals herein include: acetal of p-t-budnal and ISOFOL or 
other branched detergent alcohols (Condea); Metal of tripial and two moles of 
CH3(CH2)iiOC<0)CH20H; acetal offloBloiaoe ami t»« moles of Neodol 1-3 determent alcohol 
obtainable from SheU; diacetal of elbylvuullin ami peotaerythHiol; acetal of lauryl aldehyde ami 
two moles of 2-ethyUiexaiioI. 

Additionally, suitable acetals herein are cyclic acetals derived fioo ifae leactioo of 
fragrance aldehydes with poylhydroxyglucosides, including Ihe polybydtmyomides. Typical 
examples of suitable polybydroxy amides include the C,2-C,8 N-methylglucamides. See WO 
9.206,154. Other sugar-derived acetal or keUl parent compounds herein include the N-alkoxy 
polybydroxy fatty acid amides, such as C,o-Cig N-(3.metboxypropyl) giucanude. 

More generally, suitable ketals herein can be constructed using stnictural principles 
analogous to those used in discussing acetals suEa- More particularly, suitable ketals have the 
following structure: 
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1' 

Rj-C-X 
Y 



10 



Exemplaiy dikelals are shown below: 



15 wfcereR'O is derived from a perfume alcohol 

^ ^ ^ ^ ^ <^Jtl^" ~*°'"^ 
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ketal: di(cis-3-hcxenyl) methyl dihytlrojasmonate ketal; di(dodecyl) meAyl dihydrojasmonate 
keul; didecyl benzyl acetone ketal; di(2-ethylhexyl) methyl amyl ketal; di<dodecyloxyefhyl) 
methyl amy! ketal; di(octadecyl) carvone ketal; and di|;eranyl genuiyl acetone ketal. 

For heavy duty granular detergent compositions or heavy duty liquid detergents, the 
preferred ketals include cyclic and acyclic aliphatic ketals. More preferred are acyclic aliphatic 
ketals. 

Other specific ketals useful herein include: 



'(CH2)sCH» 
O O (CHjteCHa 




,OCH3 
O 



is denved from methyl dihydrojasmooaie and a dialkylaminopropanediol of the indicated chain- 
length. 



IS 



20 



25 



30 




is a ketal of beta-ionoae and a glyceryl fiuty monoester having the indicated chainlength. 

Variatioos of the present invention include toundiy detergents which incoipontte acetals or 
ketals wherein the parent akohd is a polymer such as polyvinyl alcohol, starch or synthetic 
copolyBefs incoipofating tri or polyhydric alcohols as monomeis. 

The essential pro-fiagrance component herein can be used at widely ranging levels. Thus, 
a pm-fngrent ccetal. ketal or mixture thereof is formulated in the present detergent compositions 
at levels in the general range about 0.0001 % to about 10«. more preferably from about 0.001 % to 
5 % . more preferably still, from about 0.01 SS to about I % . 

A pro-fitagrance can be used as the sole faigrance component of the present detergoit 
compositions, or in combination with other pro-firagrances and/or in combination with other 
fragrance materials, extenders, fixatives, diluents and the like. For example, incorporation of the 
pro-fragrant material into a vwixy substance, such as a fatty triglyceride may further improve 
storage stability of the present pro-fragrant compounds in granular laundry detergents, especially 
those comprising bleach. In liquid or gel forms of detergent compositions, hydrophobic liquid 
extenders, diluents or fixaUves can be used to form an emulsion wherein the pro-fiagrant 
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s.de tactions wiU. genaiol. Qlric add (pK„ -3 , , , D causes undesirable 

Another technique of avoiding side nactioBs i» - 

•'*'^'^*'pn>-«™g»ant confound having: 
(•) a molecular weight of at least about 350. 
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(ii) a CLogP of at least about 4 (preferably at least about 6. most preferably at least 
about 10). wherein CLogP is the logarithm to base 10 of the Octanol/Water 
Partition Coefficient of said pro-fragrant compound, and 

(iii) a half-life of less than 60 minutes, when measured at pH 0 by the Pro-Fragrant 
Hydrolysis Test; 

provided that sa.d parent aldehyde, ketone or alcohol of said acetal or IceUl comprises at least one 
compound selected from the group consisting of 

a) aldehydes, ketones and alcohols containing at least one aromatic moiety selected 
from the group consisting of C6H4 and CgHj and wherein said parent aldehyde o 
ketone has a molecular weight of at least 125. preferably at least 140; 

b) monoalcobols selected from C, ,-€20 saturated, unsamrated. aromatic or 
aliphatic, linear and branch chain alcohols and alkoxylates of said alcohols 
containing from I to about 30 alkosy groups wherein the alkoxy groups «e 
selected from ethoxy. propoxy butoxy and mixtures thereof. 

1^ c) polyhydroxy alcohols, and 

d) mixtuies thereof. 
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Examples of parent aldehydes for these novel compounds are: 
Hexyl cinnamaldehyde. p-t-bucinal. Floraloiooe. cymal. phenylpropanal. anisaldehyde. vanillin, 
ethyl vanillin, citral. ethyl citral. citronellal. hydroxycitronellal. methyl octyl acetaldehyde. methyl 
nonyl acetaldehyde. octanal. decanal, lauric aldehyde, chrysanthal. Triplal, helional. 
isocyclocitial. melonal. inuif-4-deeenal. adoxal. iro-hexenyl cyclohexeoyi carboxaldehyde. 

Examples of parent ketones for these novel compounds are: 
ben^l acetone, o^p/ko-ionone. beta-ioaooe, «amm<Mnetbyl iooone. irooe alpha, methyl 
dibydrojasmonate. eis-jasmone. methyl amyl ketone, methyl heptyl ketone, methyl hexyl ketone, 
aethyl nonyl ketone, carvone. damascenone. a/;,AaKlamascone. methyl Wnapthyl ketone, 
c n asion e . meotbone. 

Exan^les of monobydric alcohols for these novel compounds are: 
Hexanol. 2^thyl hexanol. octanol, deeanol. dodeeanol. octadecanol. phenyl ethaool. phenyl 
bexanol. 9-decenol. isolauryl alcohol, oleyl alcohol, 2-methyl undecanol, deeanol with 3 moles 
propylene oxide and 3 moles ethylene oxide, dodeeanol with 4 moles butyleoe oxide and 5 moles 
ethylene oxide, methanol with 2 moles of propylene oxide. N.N-dihexyl aminopropanol. N.N- 
dimethylaminoetboxyethanol. 

Additional examples include the use of monohydric alcohols such as those exemplified by 
Caiosolve(~) CarbitoC"-). Propaso|(~) (Union Carbide), and Neodo|(~) linear alkyi alkoxylates 
(SheH). Tergitol TMN(«) and IS-Si^) branched alkyl ethoxylates (Union Carbide). «,d Plurafac( 
modified alkyl ethoxylates (BASF). 
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TestMelhofk 

Calculahnn nf ri '^f 



Tb^ pro-f«g«,ces of the inveniion are characterized by ,heir o.. w 

10 «,„Hibri«n. concen.„«ion in ecu™., »d in Since 1 "'^ 

fnig«nce confounds Ou^^ ^°''«^«»^ ^ P- 

ayounas are laige, they ire more conveniently given in .h.fi, 
the base 10. logP. * °^ ''"'^ logarithm to 



35 



15 with citations to the original literature. * CIS), contams many, along 

However, the logP values .„ most conveniently calculated by the 'CLOGP- 
-so^ablefromoayligbtas. ^ P~.«n. also lists experimental ogtvZln7""' 
av«fable m .be Pomona92 database. TTe "calculated logP' rCLo^pr ^ 
ftagmentappro-AofHanschandLeotcf A Leo in C \ " 

1«0). 'n-'^«~'«««h is based on the Chemical strucl^^^ 

^.rrrrcr---- 

Pp^enrnwatmn of Hvrfrffln- ff-ff llfr ff ICH 

Hydrolysis half-life is the measurement used to dete™i». .k. 

upon exposure to ocid conditions. The Dre.ff««,-, «mponent(s) 

1 ne pro-rragrant compcwnds of the im.^.- i. 

Hydrolysis half^ife is detennined by UVA/i« . 

system a. 300C by foHowing U« appe«anl of tb !! " ' "^''^ "'""^'^ 



wo 97/34986 



-14- 



PCT/US96/04060 



10 



15 



needed to ensure solubili.y of the pro- fragrance. The pH of (he water used is achieved by using 
aqueous HCl. The concentration of the pro-fragnmce in (be dioxane/water system can be adjusted 
• to achieve convenient, measurable absorbance changes. 

All measurements are carried out using a Hewlett Packard 8452 A Diode Amy 
Spectrophotometer using quartz 1 cm path length cuvette cells. Materials used include 1.4^io]iaoe 
HPLC Grade 99.9% (Sigma-Aldrich). IN HCl volumetric solution (J.T. Baker), deionized water 
filtered with MilliQPIus (Millipore) at resistivity of 18.2 M Ohm cm. The pH's are measured 
using an Orion 230 A standardized with pH 4 and pH 7 buffers. TT,e IN HCl standard is used 
direcUy for pH 0 conditions. For pH 2 conditions, IN HCl is diluted with deionized vyater. 

Pro-fhignmce is weighed out in a 10.00 ml volumetric flask using an analytical balance 
(MetUer AE 200) Precision is 1/10 mg. The weighed material is dissolved in about 8 ml dioxane. 
Both the dioxane solution of pn»fragrance and aqueous acid solution prepared as described supia 
are pre-heated in their separate containeis to a temperature of 30 0.25 'C by means of a water- 
bath. 1.000 ml of aqueous acid solution is added to the pro-fragnmce solution by means of an 
Eppendorf pipetter. This is foUowed by diluting to the 10.00 ml marfc with dioxane. Hydrolysis 
time is measured, starting upon addition of the acid. The pro-fragrance solution is mixed for 30 
seconds by shaking, and the solution is transferred to a quartz cuvette. Hie absorbance of the pro- 
fiBgiance solution (AO is followed at a regular series of time intervals, and the cuvette is kept in 
the water-hath at the above-indicated temperature between measurements. Initial absorbance (Aa) 
measurements are carried out using an equal concentration of pro-fragiance in a 90/10 v/v dioxane 
- deionized water solution, and final absorbance (A^ measurements are taken using the hydrolyzed 
pto-fkagrance sohiUon after the hydrolysis is complete. The wavelength at which the hydrolysis is 
followed is chosen at the wavelength of the absorbance maximum of the parent aldebyde or ketone. 

Reaction half-lifes are d rtfrm i n r d using conventional procedures. The observed first- 
order lale constant Qt^ is determined by slope of the line provided by plotting the foUowing 
function vs time (min): 

Ln[(Ao-Af)/(At-Af)J 
wherein said function is the natural log of the ratio between the absorbance difference at 
initial time (Ao) and final time (Af) over the absorbance difference at time t (A|) and final time 
30 (Af). 

Half-life as defined herein is the time required for half of the pro-fragrance to be 
hydrolyied. and is determined from the observed rate constant (kobg) by following function: 

Ij»(»/2) = -!Cobs<l/2 
Conventional Deter gent Ingredients 

In addition to the pro-fragrance compound(s). die compositions herein include a detersive 
surfiuaaat and optionally, one or more additional detergent ingredients, including materials for 
assisting or enhancing cleaning performance, ueatment of the substrate to be cleaned, or to modify 
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sulfonated fatty Kid esters. If desired th* ^ P»'y«'ycosides. «,d C,2-C, g alpha- 

C„NK3-„d...,p^0,„,^ ^ 0,0- 

23, 1972. J.664.961. Noms. issued May 

Freferred conipositioiis incorporaltog oijy synttofc deter»^ 
about 90» soop. ^ PrefeiBWy compnse ftoo about 10« to 

Althouah the detergent compositions herein can consist of onlv<u» - 
^fn,^, the s«d con^pos-tions pref«.Wy contain Z 

detcixentpnKlucts. ' "S^dients commonly used in 

SaiWaS - Detergent builders can optionally be included in th. 
^sist in controaingminenU hardness. Inorg«uc as wl,. as o . """"^ ^ 

^^picallyus^in^Hclaunderingcom^:^:!^^^^^^^^ 

--o.bui.dercanv.ry^,.pendj;:::::r:r^^^^^^ 

its desired physical form Wh«n „^ . u » »~ ">« end use of the composition and 

poysuajrorm. ^hen present, the compositions will typjcallv com 
1 56 builder. Uquid formulations tv„:.«ii ^ comprise at least about 

uquia formulations typically comprise fiom about 5 % to about 

- « lo aoout 50%, more typically 
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about 5% to about 30«. by weight, of detergent builder. Gnwular fomulations typically 
comprise from about 10% to about 80%. more typically from about 15% to about 50% by weight, 
of the detergent builder. Lower or higher levels of builder, however, are not meant to be 
excluded. 

5 Inorganic or detergent builders include, but are not limited to phosphate builders such as. 

the alkali metal, ammonium and alkanolammonium salts of polyphosphates (exemplified by the 
tripolyphospbates. pyrophosphates, and glassy polymeric meta-phosphates). phosphonates, and 
phytic acid, and non-phosphorous builders such as silicates, carbonates (including bicarbonales and 
sesquicarbonates). sulphates, and aluminosilicates. Non-phosphate builders are required in some 
10 locales. 

Organic builders suitable for use herein include polycarboxylate builders such as disclosed 
in U.S. Patent 3,308.067. Diehl issued March 7, 1967; 4.144.226. Crutchficid issued March 13. 
1979 and 4.246,495, Cnitchfield. issued March 27, 1979. 
^i' F^lfT Am*- 

Soil Release agents are desirably used in laundry detergents of the instant invention. 
Suitable soil release agents include those of U.S. 4,968.451. November 6. 1990 to J.J. Scbeibel 
and E.P. Gosselink: such ester oligomers can be prepared by (a) ethoxylating allyl alcohol, (b) 
reacting the product of (a) wiUi dimethyl terephthalate {'DMT) and I.2-prDpyIene glycol ('PC') 
in a two-stage transesterificatioo/oligomerization procedure and (c) reacting the product of (b) with 
sodium metabisulfite in water, the nonionic end-capped 1.2-propylene/polyo3tyethylene 
terephthalate polyesters of U.S. 4,711,730. December 8. 1987 to Gosselink et al. for example 
those produced by transesterificatton/oUgomerization of poly(ethyleneglycol) methyl ether. DMT, 
PC and poly(ethykneglycol) ('PEG"): the partly- and fiilly- amooic-end-capped oligomeric esters 
of U.S. 4.72U80. January 26. 1988 to Gosselink. such as oligomers from ethylene glycol 
25 CEG-), PG, DMT and N8-3,6-dioxa-8-hydrouyoctanesulfoiiate: the nonionic-capped block 
polyester oligomeiic compounds of U.S. 4,702,857. October 27. 1987 to Gosselink, for example 
produced from DMT. Me<apped PEG and EG and/or PG, or a combination of DMT, EG and/or 
PG. MeK»pped PEG and Na-dimethyl-S-sulfoisophthalate; and the anionic, especiaUy sulfbaroyi, 
end-capped terephthalate esters of U.S. 4.877.896, October 31, 1989 to Maldooado, Gosselink et 
30 al, the latter being typical of SRA's useful in both laundry and bbrie conditioning products, an 
example being an ester composition made from m-sulfobenzoic acid monosodium salt. PG and 
DMT optionally but preferably further comprising added PEG. e.g., PEG 3400. Another 
preferred soil release agent is a sulfonated end-capped type described in US 5,415,807. 
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The compositions herein can conUin other ingredients such ^ 
softening agents, d.e t™.,er inhibitors, s.„^ Z7^^^ ''''' 
within the art. PP'«sois. and chelatmg agents, all well known 

For purposes of defining detergent compositions of the on^, 
5 detergent con,position is that which is n«^^ ^ , „ «>' "i"- 

ia distilled-water at 20-C. Tbe de.er«e„. <^oncemr3,.oa of the deteijent composition 

i.. ine detergent compositions herein have a nH r 
•bout 13. mo« typiciy fro„ , , ^ " "-^^ « PH of f.«n, abctt 7.1 to 

.bout 12 for g«,ul.r detergents. '"'^ ^" « to 

While the p«.fragr««es of the P^^sminy^^i^^^ , , 

with essential dete^^t ingredient. nK«. nooMy ^""P'j' 

into three-part formutations which combine (.^ . r "'"^ 

^ comome (a) a non-fragranced deteroMt k 
more synthetic detergents, (b) one or more »«««ent base comprising one or 

. \ y U06 or more pro-fragrant acetals or ketoU : 
mveotion and (c) a fully-formulated framnce TK ... "^'^ "» ««onlance with the 

textile fabrics. * ^™ ftagrance to the laundered 

I- formulating U,e present detergents, the f«|,y.fo™„,.^ ^ ^ 
usu.g nume^u, ^ .^^^^ «« be p^^ 

-.tuni nn. substances can embrace not onlv . . «>f the 

- -*--.a..eeon_tsa.r„.ir.r^^^^ 

^1 classes of instances, as be evideTr T "^^'^^ P-t^c^Iy 

-u«1 products, such as tree moss C , 

Oil. etc.). masti, absolutTC^etT Hi'"" ^ 

p^^. Oil. alcohols, ri tir" 

25 -Icohol. rhodinol. cimuunic alcohol, aldehyde.^' 

<=i-«>«n.^dehyde. hydn,xyci.ronellal. Liliaf~ ^, " alpha-he.yl- 

--hylnonylacetaldehyde. ketones, such as ^l^1T.''^''^''''^ 
(isomethyl- alpha -ionone). methyhW este J k *«>nUdein 
C^. P^pionate. .tronL.™ ' i ^ 
30 .»ethy.ben..c.rb.y, ..ethylben. jr^yrarrr 

--tyl-cetate. hexenyl isobutynue. linalyl «:etate melvl d s . 

veuve., acetate, etc.. lac^^.^rdeTl^^^^^^^ ^ ' 

Perii.n«y. such as musk ketone ind„, «=<»»Ponents often used in 

ocicme, inoole, p-menthane-S thiol i 
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or more recently developed specialties such as those described in a United Sutes Patent entitled 
•Acetals and Ketals of Oxo-Tetralins and Oxo-Indanes, see U.S. Pat. No. 5 ,084.440. issued 
Januaiy 28, 1992, assigned to Givaudan Corp. Of course, other recent synthetic specialties can be 
included in the perfume compositions for fully-formulated detergents. These include the enol 
ethers of allcyl-substituted oxo-tetralins and oxo-indanes as described in U.S. Pat. 5,332,725 July 
26. 1994, assigned to Givaudan; or Schiff Bases as described in U.S. Pat. 5,264,615, December 9 
1991, assigned to Givaudan. It is preferred that the pro-fragrant material be added separately from 
the conventional fragrances to the detergent compositions of the invention. 
Fonnulation with other Special-Puipose F ragrance Delivering Cnmp oi.nilc 

Detergents in accordance with the present invention may further, optionally, if desired, 
contain other known compounds having the capability to enhance substantivity of a fragrance. 
Such compounds include, but are not limited to, the aluminium alkoxides such as 
isobutylaluminium diferanylate as disclosed in U.S. Pat. 4.055.634. issued October 25, 1977 and 
assigned to Hofftnan-La Roch; or the Emown titanate and zirconate esters or oligoesters of fragrant 
15 materials such as diose disclosed in U.S. Pat. 3,947.574. Jaggers et al. issued March 30. 1976 and 
U.S. 3.779.932. Jaggers. issued December 18, 1973. When using such organoaluminium. 
organotiumium or organozinc derivatives, they may be incorporated into the present formulations 
at their art-known levels. 
Methods of Use 

20 In its method aspect, the present invention can be described as: 

A method of delivering residual fragrance to a washed surface which comprises the steps 
of 

(a) washing said surface in an aqueous soluUon of a detergent composition 
compnsuig 

(i) 0 pro-fragrant compound selected from the group consisting of acetals. 
totals, and mixtures thereof, said pro-ftagnuU compound having; 

(1) a molecular weight of at least about 350. 

(2) a CLogP of at least about 4, wherein CLogP is die logarithm to 
base 10 of the octanol/water partition coefficient of said pro- 

30 fragrant compound, and 

(3) a halMife of less than 60 minutes, when measured at pH 0 by 
the Pro-Fragrant Hydrolysis Test; and 

(ii) a detersive surfactant; 

wherein said detergent composition has a pH of at least 7. 1 when measured as a 
35 1 % solution in distilled-water at 20*'C; 

(b) subsequently exposing said surface to a reduction in pH. 



25 
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EXAMPLES 

EXAMPLE 1 

Prepameioo of Didecyl Anisaldehyde Aceul by Acid Caulysis 

In . 500 „U single oeCed „und boaoc flask assembled wiU. . De«.-Suric .rap ^ 
5 cood^se, ^ , ^^^^^^^ ^^^^ ^^^^ rap ^ 

4 «^pan. .oluene sulfooic acid (0.30 g. , ^U) disso.vL iTTo . 

«u.g„es.ua. sulfioe. TT. «,v«. J w.b «^yd„„s 

.0 -^-«^--avedu„d.bu.b-u.b.Bdi.i.,a.i<«a.5.8o4^^^ 

of a brown oil (71 »). n.e .cetal is then farther «^ . ^' ^""""^ ' « 

^ SO A siliea gel e..-gr r.t^;^ r::^^^^^^ - 

EXAMPLE 2 
PreparatioD of Digeianyl Citral Acetal 
VsiDg Tnmsacetalization 
In a 500 ml single necked round bottom flask assembled with a short n - 

apparatus under a iittioa«. distillation 
O^mol "^'"•''^"•"•'^'*™^y'-«>H41^ mol).ge.anio.(,00« 

0.65 mol. 3.2 eq.) and u,«uum isopropoxide (3.0 g. 5 mol a« dissolved in tL T . 
O ««l brought to reflux. Toluene is distilled off a ^ »~ *^'ved m 200 ml of toluene 

^ ---iumnchr:iz:r^z;rr2^ 

ecetate/l^triethylamine/petroleumetheryieldingayell" T..^ ^ f ^' 

is less than one minute. CLogP is 9.75. 8' t at 0 pH 

EXAMPLE 3 

Pr^panuion of the Didecyl Benzyl Acetone Ketal by Acid CaUlysis 
I- a 500 ml single necked round tK,t.om flask assembled with a Dean-Star* tran ^ 

mol). and pannoluene sulfonic acid are dissolved in inn . . (51. 7g. 0.33 
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45 



removaJ of unreacted parent compounds by bulb-to-bulb distillation at 65-85 -C. 0.4 mm Hg 
yielding a yellow oil (15.8g, 38% yield), t at 0 pH is less than one minute. CLcigP is 11.65. 

EXAMPLE 4 

Preparation of the Digeranyl Decanal Acetal By Acid CaUlysis 
Id a I L single necked round bottom flask assembled with a Dean-SUrk trap and condenser under 
a nitrogen atmosphere, decanal (50 g. 32 mol.). geraniol (197,4 g. 1.28 mol, 4 eq.) .) and 
anhydrous citric acid (6.14g, 0.032 mol) are dissolved in 320 ml toluene and refluxed for 24 
hours. Upon cooling, the reaction mi^ilure is washed three times with saturated sodium carbonate 
foUowed by drying over magnesium sulfate. Tlie solvent is removed under reduced pressure, and 
excess geraniol is removed under bulb-bulb distillation at 60-800 c, 0.1mm Hg. giving a clear 
yellow oil (I32.1g. 9256 yield). 1 1/2 at 0 pH is 44 minutes. CLogP is 1 1.66. 

EXAMPLE 5 

Granular Laundry Composition delivering Geraniol from Digeianyl Citral Acetal 



Pro-fragronce of Example 2 
C11-C13 Dodecyl Benzene Sulfonate 
C12-C13 AlkyI Ethoxylate EO 1-8 
Sodium Tripolyphosphate 
Zeolite Na4A 
25 Sodium Silicate 2.0 ratio 
Sodium Carbonate 



Enzyme (Savinase^^^and/or Lipolase^ 
from Novo) 

Gorboxymethyl Cellulose 
Anioiuc Soil Release Agent 
Brightener 

Silicosie Suds Suppressor ^ 

Perfume ^'^"f 

Sodium Sul&te 

Moisture 

See U.S. 4,968.451 
«» Commercial material available from Dow Corning Corp. 
'^'^Perfume composition of the following formula: 



1.0% 
21.0% 

1.2% 
35.0% 
14.0% 

2.0% 
23.4% 

1.4% 

0.3% 
0.3% 
0.2% 
0.2% 
0.3% 
0.5% 
balance 
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BenzyJ salicylate 
Hthyleoe brassylate 
Galajioiide(50%soin. in 
benzyl bcnzoate) 

Hexyl cinnaauc aldehyde 

Tetrabydro linalool 



20% 
20% 

20% 
20% 
20% 
100% 



10 



EXAMPLE 6 
Granular l^undiy Detergent Delivering AnisaJdehyd 



IS 



20 



25 



Pro-fragrance of Example I 
Linear Dodecyl Benzene Sulfonate 
Neodol23^S.5 • Nonionic Surfactant 

Sodium Tripolyphospbate 

Zeolite 4 A 

Sodium Silicate 2.0 ratio 
Sodium Carbonate 

Hnzyme (Savinase™ and/or Lipoiase~ 
firom Novo) 



le from Didecyi Anisaldefayde Acetal 



30 



35 



40 



Carboxymetbyl Cellulose 
Anionic SoU Release Agent^* 
Bfightener 

Silicone Suds Suppressors^* 
(See footnote in Ea. 5) 

Perfume*"** 

(See footnote in Example 5) 
Sodium Sullate 
Moisture 



1.0% 
21.0% 
1.2% 
35.0% 
14.0% 
2.0% 
23.4% 
1.5% 

0.3% 

0.3% 
0.2% 
0.2% 



0.3% 

0.5% 
balance 



45 



SeeU.S. 4.968,451 



EXAMPLE 7 
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Laundry Detergent Comprising Pro-Fragrance and Fully-Formulated Perftime Composition having 

a Conventional Ketal fragrance Component 
A laundry detergent composition is prepared by weighing 98 grams of laundry detergent 
according to Example 6 with the exception that perfume and pro-fragrance are not inculdcd; 
5 admixing to said composition 2 grams of a perftime of flowery-woody type made up of a mixture 
of a first premix and a conventional ketal (not in accordance with essential pro-fragrance as defined 
herein) as follows: 
First Premtx: 

Oil of bergamot 7 5 

10 Linalool 4,q 
Phenyl ethyl alcohol 4 0 

Benzyl acetate 2.0 
CitroDellol 0 5 

Hedione^*« (a) lO.o 
15 Lyral™ (b) 4 0 

Hydroxycitronellal 2.5 
Rose oxide 1 (c) 10% in DPG 2.5 
Hexyl cinnamic aldehyde, alpha 7.5 
Patchouly Oil IndcHiesian 4.0 
20 Iso-E«« (b) 2.0 
Vetiveryl acetate 2.0 
Brahmaool^ F (c) 2.0 
Benzyl Salicylate 2.0 
ci5*3*Heaenyl Salicylate 1.0 
25 Cedramber^ (b) j,0 
Musk Xylene 1.0 
Indole 10% in DPG 0.5 
Extract of Opopooax 0.5 
Extract of Oalcmoss 50% in DPG 5.0 
30 (a) Finnenicb 

(b) IFF 

(c) DRAGOCO 

Total Parts by weight of First Premix: 68.0 

The first perfume premix is modified by adding to it 32 parts by weight of 5a/5b (80:20) 
35 wherein 5a is 5-ethylenedioxy.3.beta.-H-isolongifolanc and 5b is 5-«thylenedioxy-3 .alpha. -H- 
tsolongifolane; these two compounds being conventional perfiime ketals not in accordance with the 
present invention* and their synthesis is described in "CYCLIC ISOLONGIFOLANONE-KETALS 
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■ THEIR MANUFACTURE AND THBR APPUCATION". U.S P« No 5 4« „o, 

1.0 grams of a pro-fragrance according to E,.m«i- ■> 

» .»P«».d. ^. „. ^ «- 

EXAMPLE 8 

Pro Fragrance of Example I 
Tallow Soap*-^* and Coco Soap Mixture (80:20) 
15 Linear Dodecyl Benzene Sulfonate 



L0% 
44.0% 
12.056 

6.055 

Sodium Carbonate 
20 8.0% 



Sodium Tripolyphosphate 



0.5% 
9.0% 
0.2% 
balance 



Sodium Sulfate 
Talc 

25 Perfume'^ 
Moisture 

* Iodine Value = 40 
30 <»<»<»See footoote in Example 5 

EXAMPLE 9 
Liquid Detergent Comprismg Pm-Fragiance 

Pro Fragrance of £xanq>le I j 

Sodium C12^15 Alcohol EthoxylateE 2.5 Sulfate 18.0% 
Neodol 23-9 Nonionic sur^tant j 0% 

C|2 AUcyl N-Methylglucamide ^ 
Sodium Cumene Sulfonate 

3.0% 

Citric Acid 

W Fatty Acid (C12-C14> 

' 2.0% 

Boric Acid 

3.5% 

Sodium Hydroxide 

2.8% 

EthoxyJated TetraethyJene Pentaimine 1,2% 



35 
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Soil Release Polymer q j5 ^ 

1 ,2-Propanediol 8.0% 

Ethanol 3 

Moooethanoiamine 1.1% 

Minors* 1.80% 

Water Balance 

"^Minors include brightner and enzymes 

AHhough tbe examples illustrate the invention as described, those skilled in the art will be 
able to recognize that variations thereof are fully within the scope of the invention. In one such 
variation, the practiooer will minimize the molecular weight while still seeking the advantages of 
the invention, for example by selecting pro-fragrances at- 1/2 of less than one minute at pH 0. 
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WHAT IS CLAIMED IS: 

1 . A detergent composition for imparting residual frafirance to 
solutions Of said detergent. sa.d detergent co.npr,s.g.. ""'^ "^"^ 

(a) a pro^f^,^ con^^, ^^^^ ^^^^^ 

(i) a inolecuiar weight of at least about 350 

(iii) a balf-life oftess than 60 minutes when m«.„ ^ 

c „ -"muies. When measured at pH 0 b y the P«>. 

Fragiant Hydrolysis Test; and 7 «e !•«>- 

(b) a detersive surfoctant; 

5 <liMilled.»«e,M2o-c. " • 1 « soliaio. i, 

3. He conpoiSo, chim 2 whoa. , lo« „_.. , , . 



wo 97/34986 



-26- 



PCT/LIS96/04060 



The composition of Claim 2 wherein the pro-fragrant compound is a 



moooketal. 



7. The composition of Claim 6 wherein the pro-fragnmt compound is a ketol selected from 
the group consisting of di(phenyl ethyl) alpha ionone IceUl; di(dodecyl) atpha ionone ketol- di 
(phenyl hexyl) tela ionone ketal; di (citronellyl) gan,n,a methyl ionone ketol; di(tetradecyl) gcr^ 
methyl ionone ketol; didecyl methyl beia naphthyl keUl; dioctodecyl c« jasmone ketol- dige«ay| 
damasceoone ketol; di(cis-3-hexenyl) methyl dihydrojasmona.e ketol; di{dodecyl) n«thyl dihydro- 
jasmonale ketol; didecyl benzyl acetone ketol; di(2-e.hylhexyl) nu^thyl amyl ketol- 
di(dodecyloxyethyl) methyl amyl ketol; di(octodecyl) carvone ketol; and digenmyl gemnyl acetonJ 
ketal. 



8. The composition of Claim 2 wherein the composition is a gnmular detergent having a pH 
of frrnn about 8 to about 1 2 and wherein the pro-fmg™,, compound has a half life of less thanl 
minute wben measured at pH 0. 

9. The composition of Oaim 8 wherein the pn>-fn.g«nt compound has a half Ufe of less than 
one minute wben measured at pH 2. 

10. lie composition of Claim 2 wherein the composition is a liquid detergent and wherein the 
pro-fragrant compound has a half life of less than 60 minutes when measured at pH 0 and a half Ufe 
of greater than 1 minute when nxeasured at pH 2 

11. n.e compositions of any one of Claims 1 to 10 wherein the composition comprises frem 
0.5» to 50S6 detersive sarfoctant and from 0.001 %to5% pro-fragrance. 

12. A pro-fragnmee compound selected from the group consisting of acetols. ketols and 
mixtures thereof, wherein at least one of the parent aldehydes, ketones, or alcohols of said p«>- 
fragrant acetal or ketal is a ftagrance compound, said pro-fragrant compound having: 

(i) a molecular weight of at least about 350, 

(u) a CLogP of at least about 4. wherein CLogP is the logarithm to base 10 of the 

Octanol/Water Partition Coefficient of said pro-fragrant compound, and 
(iii) a half-life of less than 60 minutes, when measured at pH 0 by the Pro-Fragrant 

Hydrolysis Test; 

provided that said parent aldehyde, ketone or alcohol of said acetal or ketol comprises at least one 
compound selected from the group consisting of 

«) aldehydes, ketones and alcohols contoiniog at least one aromatic moiety selected 
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b) 



15 



™. .™^c, ^ 



c) polyhydroxy alcohois. and 
^) mixtures tbereor. 



) 



• aiociaoecyl as jasmone keul; difdodecvn m^#K^i a u ^ . 

(i) 



apr^fr,,«„.co.pouo.se.ec.edfto„^ 
«ceuls. and nuxn.«s U.e«of. -hereia at te« of «.e 
aldehydes, .eeones. or ..echo, of »idp„>-f„^^^,^^^ 
fcignmce compound, said pn^f^gnn^ compound having; 

(1) a molecular weight of at least about 350 

(2) -^^«^ofat.eastabout4.whereinCLogP.-s.he.ogaHch«to 
base ,0 of the OcUu.o./Water Partitioi Coefficient of s«d p«>. 
fragrant compound, and 

(3) •»»IWifeoflessthan60imnutt« 

'^"™*^'^"'«'»nieasuredatpHObythe 
Pro-Fragnut Hydrolysis Test; and 

(") a detersive sur&ctant; 

Wherein s«d detergent composition has a pH of at .east 7. , .hen measun^d as a 
1 % solution in distiUed-waten and * 
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(b) subsequently exposing said surface to a reduction in pH of at ieast 0. 1 pH 



units. 



15. The method of Claim 13 wherein the pH in Step(b) is reduced by at least 0.5 units to a pH 
of 7.5 or less. 
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